Searching PAJ 



Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-1 74899 

(43)Date of publication of application : 08.07.1997 



(51)Int.CI. 




B411 2/325 
B411 11/46 
B411 11/66 
B411 15/16 
B411 35/16 
4042 1/23 




(21)Application number 


07-333810 


(71)Applicant 


FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


21.12.1995 


(72)Inventor : 


NISHIMURA TOMOYOSHI 



(54) COLOR THERMAL PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To contrive so that a color thermal 
recording paper may not be left in a state taken out to the vicinity 
of a paper-delivery opening. 

SOLUTION: During printing, a color heat-sensitive recording paper 
17 is taken out from a recording paper roll 17a, so that color 
images are continuously recorded by thermal heads 34-36 of a 
recording part 30. At the same time, the color images are fixed by 
ultraviolet rays from ultraviolet lamps 37, 38. After the recording 
paper 17 is sequentially recorded with three colors, the recording 
paper is cut by a cutter mechanism 53 at the discharge side to 
recording sheets and discharged. While the recording paper is 
printed, the feeding amount of the recording paper 1 7 is measured 
by a length-measuring roller. When a count of sheets of the paper 
input at an operational panel is supplied, an upstream cutter 
mechanism 14 is driven to cut the recording paper 17. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st thru/or the 3rd thermal head are arranged in an order from the upstream of a conveyance way 
at least. Carry out nip of the color thermographic recording paper by the feed roller pair, and it pulls out from a 
recording paper roll. While this color thermographic recording paper is conveyed along a conveyance way, in 
each area virtually divided with the cut projected line In the color thermal printer which cuts from a cut 
projected line with a delivery side cutter, and is separated to each record sheet after recording a color picture by 
sequential 3 color planes The upstream cutter which cuts a color thermographic recording paper between said 
feed roller pair and 1st thermal head is arranged. The color thermal printer characterized by operating an 
upstream cutter and cutting a color thermographic recording paper when a feed roller pair pulls out a color 
thermographic recording paper only for the die length according to the number of the area which carries out a 
continuation print from a recording paper roll. 

[Claim 2] The color thermal printer according to claim 1 characterized by preparing the tension adjustment 
roller pair by which a predetermined tension is maintained between feed roller pairs while having been arranged 
between said feed roller pair and 1st thermal head and forming sag in the upstream of the 1st thermal head. 
[Claim 3] The length measurement roller pair which is arranged between said upstream cutter and a tension 
adjustment roller pair, carries out nip of the color thermographic recording paper, and carries out flattery 
rotation, It connects with this length measurement roller pair. A color thermographic recording paper unit 
distance every The rotary encoder which generates a pulse whenever it is conveyed, The color thermal printer 
according to claim 1 or 2 characterized by establishing the counter which counts each pulse, and the cutter 
control means which measures the amount of cash drawers of a color thermographic recording paper from these 
contents of a counter, and controls actuation of an upstream cutter. 

[Claim 4] The color thermal printer according to claim 1 or 2 characterized by establishing the mark sensor 
which detects the mark given to said cut projected line, the counter which counts the signal from a mark sensor, 
and the cutter control means which measures the amount of cash drawers of a color thermographic recording 
paper from the contents of this counter, and controls actuation of an upstream cutter. 

[Claim 5] The color thermal printer according to claim 1 or 2 characterized by establishing the mark sensor 
which detects the mark given to said cut projected line, the 1st counter which counts the signal from a mark 
sensor, the 2nd counter which counts the driving pulse for rotating said feed roller pair, and the cutter control 
means which measures the amount of drawers of a color thermographic recording paper from each contents of 
the 1st and 2nd counters, and controls actuation of an upstream cutter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention pulls out a color thermographic recording paper from a recording paper 
roll, and relates to the color thermal printer of 3 head one-pass method which records two or more color pictures 
continuously. 
[0002] 

[Description of the Prior Art] In a color thermal printer, the color thermographic recording paper which colors 
with heating being used, and making a thermal head and a color thermographic recording paper displaced 
relatively, a color thermographic recording paper is heated by the thermal head, and a color picture is recorded. 
As for this color thermographic recording paper, the cyanogen sensible-heat coloring layer, the Magenta 
sensible-heat coloring layer, and the yellow sensible-heat coloring layer are ****(ed) one by one on the base 
material at least. In order to make each sensible-heat coloring layer color alternatively, coloring heat energy 
(mJ/mm2) differs, the coloring heat energy of the cyanogen sensible-heat coloring layer in the lowest layer is 
the highest, and each sensible-heat coloring layer has the lowest coloring heat energy of the yellow sensible- 
heat coloring layer in the maximum upper layer, moreover, electromagnetism peculiar to a sensible-heat 
coloring layer [ finishing / this record ] in case the following sensible-heat coloring layer is recorded, so that the 
sensible-heat coloring layer [ finishing / heat record ] on it may not color again — a line is irradiated and optical 
fixing is carried out. 

[0003] 3 head one-pass method and the 1 head 3 pass method are learned by such color thermal printer. In 3 
head one-pass method, the thermal head for yellow, the thermal head for Magentas, and the thermal head for 
cyanogen are arranged from the upstream at suitable spacing along the conveyance way of a color 
thermographic recording paper. And the ultraviolet ray lamp for yellow is arranged between the thermal head 
for yellow, and the thermal head for Magentas, and the ultraviolet ray lamp for Magentas is arranged between 
the thermal head for Magentas, and the thermal head for cyanogen, respectively. 

[0004] And while turning a color thermographic recording paper down-stream and conveying it from the 
upstream, a yellow image is first recorded on a yellow sensible-heat coloring layer by the thermal head for 
yellow. And the part on which the yellow image was recorded is conveyed down-stream, ultraviolet rays are 
irradiated with the ultraviolet ray lamp for yellow under lighting, and it is fixed to a yellow image. Next, a 
Magenta image is recorded on a Magenta sensible-heat coloring layer by the thermal head for Magentas, and it 
is fixed to a Magenta image by the ultraviolet rays from the ultraviolet ray lamp for Magentas. Finally, a 
cyanogen image is recorded on a cyanogen sensible-heat coloring layer by the thermal head for cyanogen. 
[0005] thus, the color thermal printer of 3 head one-pass method passes a color thermographic recording paper 
once, although components mark increase by using three thermal heads compared with a 1 head 3 pass method - 
- being sufficient — since — there is an advantage that print time amount is shortened. Moreover, like a postcard, 
when creating two or more hard copy, a recording paper roll is used. After pulling out a color thermographic 
recording paper from a recording paper roll and recording two or more color pictures on this color 
thermographic recording paper continuously at the time of a print, it separates in the shape of a sheet for every 
one color picture with the cutter arranged before delivery opening. 
[0006] 

[Problem(s) to be Solved by the Invention] by the way, when pulling out a color thermographic recording paper 
from a recording paper roll, recording a color picture continuously by 3 head one-pass method as mentioned 
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above and separating the last^^r picture Pulling out the part which doe^^ record a color picture from a 
recording paper roll, the back end part of the color picture of this last was conveyed and separated to the 
location of the cutter before delivery opening, and it was thought that what is necessary was just to rewind after 
that the part on which the image is not recorded on a recording paper roll. 

[0007] However, if it does in this way, with the ultraviolet ray lamp under lighting since the last color picture is 
established, ultraviolet rays will be somewhat irradiated by the part on which the image is not recorded, and the 
coloring capacity of this part will decline. Since desired concentration cannot be made to color, the part to 
which this coloring capacity fell cannot be used at the time of a next print, but will be discarded. This causes the 
increment in a running cost. Moreover, if long duration neglect is carried out while the color thermographic 
recording paper had been pulled out from the feed box when the color thermographic recording paper is 
contained by the feed box by which gas conditioning was carried out, the humidity of the part will change. If 
this humidity changes, coloring concentration will change. 

[0008] This invention aims at offering the color thermal printer which is made in consideration of the above- 
mentioned problem, and loses the futility of a color thermographic recording paper in 3 head one-pass method, 
and prevented change of humidity. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by invention according to 
claim 1, between a feed roller pair and the 1st thermal head, the upstream cutter which cuts a color 
thermographic recording paper is arranged, and when a feed roller pair pulls out a color thermographic 
recording paper from a recording paper roll, only the die length according to the number of the area which 
carries out a continuation print operates an upstream cutter, and cuts a color thermographic recording paper. 
[0010] In invention according to claim 2, while being arranged between a feed roller pair and the 1st thermal 
head and forming sag in the upstream of the 1st thermal head, the tension adjustment roller pair by which a 
predetermined tension is maintained between feed roller pairs is prepared. 

[001 1] The length measurement roller pair which is arranged between an upstream cutter and a tension 
adjustment roller pair, carries out nip of the color thermographic recording paper in invention according to 
claim 3, and carries out flattery rotation, It connects with this length measurement roller pair. A color 
thermographic recording paper unit distance every The rotary encoder which generates a pulse whenever it is 
conveyed, The counter which counts each pulse, and the cutter control means which measures the amount of 
cash drawers of a color thermographic recording paper from these contents of a counter, and controls actuation 
of an upstream cutter are established. The mark sensor which detects the mark given to the cut projected line in 
invention according to claim 4, The counter which counts the signal from a mark sensor, and the cutter control 
means which measures the amount of cash drawers of a color thermographic recording paper from the contents 
of this counter, and controls actuation of an upstream cutter are established. Furthermore, the cutter control 
means which measures the amount of drawers of a color thermographic recording paper from each contents of 
the mark sensor which detects the mark given to the cut projected line, the 1st counter which counts the signal 
from a mark sensor, the 2nd counter which counts the driving pulse for rotating said feed roller pair, and the 1st 
and 2nd counters, and controls actuation of an upstream cutter by invention according to claim 5 is established. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the outline of a color thermal printer in which this invention 
was carried out. The color thermal printer consists of the feed section 10, the Records Department 30, and a 
delivery unit 50, and records two or more color pictures continuously during one print, the feed section 10 is 
allotted to the upstream of a straight- line-like conveyance way — having «**** — the sequence from the 
upstream — the feed box 1 1 and a feed roller pair — 12, the upstream cutter style 14, and a length measurement 
roller pair — 15 and a tension adjustment roller pair — 16 is allotted. 

[0013] Revolving-shaft 1 la is prepared in the feed box 1 1 free [ rotation ], and recording paper roll 17a is 
supported by this revolving-shaft 11a. Recording paper roll 17a rolls round the color thermographic recording 
paper 17, this color thermographic recording paper 17 is ****(ed) on the base material as everyone knows in 
the sequence that a cyanogen sensible-heat coloring layer, a Magenta sensible-heat coloring layer, and a yellow 
sensible-heat coloring layer are recorded, the heat sensitivity of the yellow sensible-heat coloring layer of the 
maximum upper layer is the highest, and the heat sensitivity of the cyanogen sensible-heat coloring layer of the 
lowest layer is the lowest. Moreover, as for a yellow sensible-heat coloring layer, coloring capacity disappears 
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by 420nm ultraviolet rays, ant^Ts for a Magenta sensible-heat coloring layer, coloring capacity disappears by 
365nm ultraviolet rays. 

[0014] As shown in drawing 2 , the color thermographic recording paper 17 is divided into Area PS with the cut 
projected line LC, and a color picture is recorded on the record area PA in each of this area PS at the Records 
Department 30. And after record of a color picture, the color thermographic recording paper 17 is cut by the cut 
projected line LC, and paper is delivered to it from a color thermal printer as a record sheet. Moreover, 
positioning mark 17b described by printing etc. is describing in the field opposite to the recording surface of the 
color thermographic recording paper 17. This positioning mark 17b is used for control of up and down of a 
thermal head and the timing of a recording start, and the timing of cutting to a record sheet. The pitch of this 
positioning mark 17b is the same as the die length LI of a record sheet. In addition, positioning mark 17b may 
be prepared on the cut projected line LC. Furthermore, you may record as the bar or round head of yellow by 
the thermal head 34 for yellow. 

[0015] As shown in drawing 1 , sending-out opening lib for the feed box 1 1 to send out the color 
thermographic recording paper 17 is formed, and this sending-out opening 1 lb is opened and closed by 
covering device material (not shown). When keeping recording paper roll 17a, this covering device material 
seals sending-out opening lib, intercepts invasion of the open air, and keeps constant the humidity of recording 
paper roll 17a in the feed box 11. feed roller pair 12 is allotted near the sending-out opening 1 lb, and rotates by 
the pulse motor 20 — having — recording paper roll 17a to the color thermographic recording paper 17 — pulling 
out — a tension adjustment roller pair — it sends towards 16. 12 is allotted in the feed box 1 1 and the feed roller 
pair gas conditioning area AH where humidity was maintained uniformly. 

[0016] The bottom is a pinch roller among the rollers of a pair, it is the capstan roller which the bottom rotates 
by the pulse motor 21, a pinch roller moves up and down, and tension adjustment roller pair 16 is switched to 
the nip condition which carries out nip of the color thermographic recording paper 17, and the nip discharge 
condition of having canceled nip. 

[0017] in order that tension adjustment roller pair 16 may make the color thermographic recording paper 17 
easy to cut at upstream cutter guard 14 ~ a feed roller pair — while keeping the tension between 12 constant, in 
order to make it effect not arise in record of a yellow image by fluctuation of the conveyance load of the color 
thermographic recording paper 17 produced at the time of cutting, few sag of the color thermographic recording 
paper 17 is formed between the thermal heads 34 for yellow. 

[0018] tension adjustment roller pair 16 — a feed roller pair — when the color thermographic recording paper 17 
is conveyed from 12, it will be in a nip discharge condition, and it will be in a nip condition until a print is 
completed from the time of the tip of the color thermographic recording paper 17 being detected by sensor 16a 
prepared in the lower stream of a river. This tension adjustment roller pair 16 has a friction clutch device, and 
rotates at a rate slightly earlier than feed roller pair 12. thereby — a feed roller pair — a fixed tension is 
maintained between 12 and few sag is formed in it between the thermal heads for yellow. 
[0019] feed roller pair 12 and a tension adjustment roller pair — the length measurement roller pair which 
carries out flattery rotation at the color thermographic recording paper 17 in order to measure between 16 the 
die length of the color thermographic recording paper 17 pulled out from the feed box 11 — 15 is allotted. 
Among the rollers of a pair, the bottom is a pressurization roller and, as for this length measurement roller pair 
15, the bottom has become the length measurement roller with which the rotary encoder 22 was connected to 
the revolving shaft. A rotary encoder 22 generates one encoding pulse, whenever a length measurement roller 
carries out fixed include-angle rotation (i.e., whenever the color thermographic recording paper 17 is sent fixed 
length), length measurement roller pair 15 — a tension adjustment roller pair ~ the time of the tip of the color 
thermographic recording paper 17 being conveyed like 16 — a nip discharge condition ~ it is — a tension 
adjustment roller pair — when 16 will be in a nip condition, it is moved caudad and this, simultaneously a 
pressurization roller carry out nip of the color thermographic recording paper 17. 

[0020] The upstream cutter style 14 is allotted just behind the gas conditioning area AH (downstream), and as 
shown in drawing 3 , it consists of two pulley 14a allotted to the both sides of a conveyance way, belt 14b hung 
on such pulley 14a, and cutting-edge 14c attached in this belt 14b. One pulley 14a is connected with the pulse 
motor 23, and when a pulse motor 23 rotates, cutting-edge 14c moves crosswise [ of the color thermographic 
recording paper 17 ], and it cuts the color thermographic recording paper 17 with the cut projected line LC of 
the back end part which is the area PS where a color picture is finally recorded during one print. In addition, the 
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upstream cutter 14 may be allroed in the gas conditioning area AH. 

[0021] As shown in drawing 1 , the Records Department 30 consists of platen rollers 31-33, the thermal head 34 
for yellow, the thermal head 35 for Magentas, the thermal head 36 for cyanogen, the optical fixing assembly 37 
for yellow, the optical fixing assembly 38 for Magentas, conveyance roller pair 39-41, a mark sensor 42-44 
grades. 

[0022] Platen rollers 31-33 are arranged at suitable spacing along a conveyance way, and as each platen rollers 
31-33 are countered, the thermal head 34 for yellow, the thermal head 35 for Magentas, and the thermal head 36 
for cyanogen are arranged. Moreover, conveyance roller pair 39-41 are arranged at the downstream of each 
platen rollers 31-33, and rotate by pulse motors 47-49, respectively, each — the bottom is a pinch roller among 
the rollers of a pair, the bottom is a capstan roller, a pinch roller is moved and conveyance roller pair 39-41 will 
be in a nip condition, when the tip of the color thermographic recording paper 17 arrives at the location. 
[0023] The heater element arrays 34a, 35a, and 36a by which many heater elements were arranged in the shape 
of Rhine in the main scanning direction (cross direction of a color thermographic recording paper) are formed in 
the lower limit of each thermal heads 34-36. Each thermal heads 34-36 move to the pressure-welding location 
as for which the heater element arrays 34a, 35a, and 36a carried out the pressure welding to the color 
thermographic recording paper 17, and the evacuation location distant from the color thermographic recording 
paper 17, in order to record the image of one line of each color at a time. When recording two or more color 
pictures continuously, each thermal heads 34-36 are moved to a pressure-welding location at the time of 
initiation of a continuation print, and a pressure-welding location is maintained until a continuation print is 
completed after that. 

[0024] Between conveyance roller pair 39, the mark sensor 42 is arranged as the platen roller 31. Similarly, 
between conveyance roller pair 41, mark sensors 43 and 44 are arranged between conveyance roller pair 40 and 
as a platen roller 33 in the platen roller 32. These mark sensors 42-44 detect positioning mark 17b of the color 
thermographic recording paper 17. The timing of up and down of each thermal head 34-36 and the timing of a 
recording start are controlled by this positioning mark 17b. 

[0025] Between the thermal head 34 for yellow, and the thermal head 35 for Magentas, the optical fixing 
assembly 37 for yellow is allotted, and the optical fixing assembly 38 for Magentas is allotted between the 
thermal head 35 for Magentas, and the thermal head 36 for cyanogen. The optical fixing assembly 37 for yellow 
consists of ultraviolet ray lamp 37a and lamp house 37b which emit the ultraviolet rays for yellow whose 
luminescence peak is 420nm, and the optical fixing assembly 38 for Magentas consists of ultraviolet ray lamp 
38a and lamp house 38b which emit the ultraviolet rays for Magentas whose luminescence peak is 365nm. 
[0026] The delivery unit 50 is allotted to the lower stream of a river of the Records Department 30. a delivery 
unit 50 — a conveyance roller pair — the conveyance roller pair which turns the color thermographic recording 
paper [ finishing / the record from 41 ] 17 to the delivery opening 58, and sends it — 51, the mark sensor 52 
which detects positioning mark 17b, the delivery side cutter style 53 which operates based on the detection 
result of a mark sensor 52, and cut a color thermographic recording paper 17 for every record sheet, and the 
delivery roller pair which send this cut record sheet to delivery opening 58 ~ it consists of 54. When positioning 
mark 17b stands face to face against the mark sensor 52, it is made to be located in the cutting location by the 
delivery side cutter style 53 in the cut projected line LC by spacing between a mark sensor 52 and the delivery 
side cutter style 53. conveyance roller pair 51, the delivery side cutter style 53, and a delivery roller pair - 54 is 
driven by pulse motors 55, 56, and 57, respectively. The delivery side cutter style 53 is the same configuration 
as the upstream cutter style 14. 

[0027] moreover, a delivery roller pair — and also 54 delivers paper to each cut record sheet — a conveyance 
roller pair — 51 and a delivery roller pair — the color thermographic recording paper 17 is made easy to give the 
suitable tension for the part of the color thermographic recording paper 17 between 54, and to cut. for this 
reason, for example, a delivery roller pair — 54 — a conveyance roller pair — while rotating at a rate slightly 
quicker than 51, the friction clutch (illustration abbreviation) is connected between pulse motors 57. and — if the 
hauling force more than fixed acts on the color thermographic recording paper 17 which carried out nip — a 
friction clutch — a skid — generating — a delivery roller pair — the fixed tension is given by stopping the 
rotational speed of 54. in addition, a friction clutch — a conveyance roller pair — it is adjusted so that a skid may 
not occur between 51 and the color thermographic recording paper 17. moreover, a conveyance roller pair — 51 
and a conveyance roller pair — sag is formed between 41 and the color thermographic recording paper 17 under 
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record is made not to be pullecrowards a lower stream of a river 

[0028] In drawing 4 , a system controller 60 controls the feed control section 61, the print control section 62, the 
driver unit 63, and the delivery control section 64 by the predetermined sequence. Control-panel 60a equipped 
with the print start key, the setting key which sets up the number of sheets which should be recorded during one 
print is connected to this system controller 60, and various kinds of commands are sent to a system controller 
60. 

[0029] The feed control section 61 consists of the drivers 72-74 for driving each pulse motors 20, 21, and 23 of 
the feed section 10, the counter 75, a cutter control circuit 76, a roller shift device 77, and controller 78 grade 
that controls these. A driving pulse is inputted from a controller 78 and a pulse motor 20 rotates one step of 
drivers 72 at a time for every input of this driving pulse, and - whenever one step of pulse motors 20 rotates — a 
feed roller pair - the capstan roller of 12 rotates a fixed include angle every, a counter 75 — a length 
measurement roller pair — the encoding pulse from the rotary encoder 22 connected with 15 is inputted, counts 
the inputted number of an encoding pulse, and the counted value is sent to the cutter control circuit 76. If the 
print number of sheets set up by control-panel 60a is set through a system controller 60 and a controller 78 and 
the counted value of the cutter control circuit 76 of this reference pulse number and a counter 75 corresponds, a 
pulse motor 23 will be driven through a driver 74. 

[0030] A driver 73 rotates a pulse motor 21 at the rate according to a speed signal, while the speed signal and 
driving signal from a controller 78 are inputted and this driving signal is inputted, thereby — a tension 
adjustment roller pair - 16 rotates at a predetermined bearer rate or a rate quicker than this, the roller shift 
device 77 consists of solenoids etc. — having - the detection result of sensor 16a — being based - a conveyance 
roller pair — the pinch roller of 16, and a length measurement roller pair — the pressurization roller of 15 is 
moved, thereby — each roller pair — 15 and 16 are switched to a nip condition and a nip discharge condition. 
[0031] the head up-and-down device in which the print control section 62 consisted of a motor and a cam — 
each — it has memory, a head driver, etc. which remember the image data of three colors of a color picture 
which should be recorded to be the roller shift device of conveyance roller pair 39-41. This print control section 
62 moves conveyance roller pair 39-41 to a nip condition and a nip discharge condition while moving thermal 
heads 34-36 to a pressure-welding location or an evacuation location based on the detection result of mark 
sensors 42-44. Moreover, the print control section 62 drives each heater element of each thermal heads 34-36 
according to the image data of each color by the head driver, and records the image of one line of each color at a 
time. The image data of the image of record ****** is incorporated and is written in memory. 
[0032] A driving pulse is inputted from a system controller, and the driver unit 63 drives pulse motors 47-49 
during a print, and rotates conveyance roller pair 39-41 at the rate of predetermined. 

[0033] the delivery control section 64 - a conveyance roller pair — 51 and a delivery roller pair - it consists of 
a driver for driving the roller shift device and each pulse motors 55-57 which switch 54 to a nip condition or a 
nip discharge condition, a controller which controls these based on the detection result of a mark sensor 52. 
[0034] Next, an operation of the above-mentioned configuration is explained. On the occasion of exchange of 
detail-paper roll 17a, the feed box 11 which contained new detail-paper roll 17a is set to the maximum upstream 
section of a conveyance way. next, covering device material — opening ~ the tip of the color thermographic 
recording paper 17 - pulling out - this - a feed roller pair - it puts in between 12. The setting key of control- 
panel 60a is operated, and print number of sheets is inputted next. This print number of sheets is sent to the 
cutter control circuit 76 through a system controller 60 from control-panel 60a. 

[0035] Next, if the print start key of control-panel 60a is operated and a print is directed, a system controller 60 
will start a print sequence. First, a system controller 60 rotates pulse motors 47-49 through the driver unit 63 
while making the optical fixing assembly 37 for yellow, and the optical fixing assembly 38 for Magentas turn 
on. Feeding is directed for a controller 78 next. 

[0036] With directions of this feeding, a controller 78 rotates pulse motors 20 and 21 through drivers 72 and 73, 
respectively, rotation of a pulse motor 20 - a feed roller pair - the color thermographic recording paper 17 by 
which the capstan roller of 12 rotated and nip was carried out to this — the length measurement roller pair of a 
nip discharge condition — between 15 — passing — the tension adjustment roller pair of a nip discharge 
condition - it is conveyed towards 16. And if the tip of the color thermographic recording paper 17 reaches 
sensor 16a, a tip detection signal will be sent to a controller 78 from this sensor 16a. if this tip detection signal 
is received, a controller 78 will move a pressurization roller and a pinch roller through the roller shift device 77, 
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after it resets the counted valuWf a counter 75 to "0" — making — a lengtCTneasurement roller pair — 15 and 
tension adjustment roller pair 16 are changed into a nip condition. 

[0037] Since the capstan roller is rotating by the pulse motor 21, if tension adjustment roller pair 16 will be in a 
nip condition, the color thermographic recording paper 17 will be turned to the thermal head 34 for yellow, and 
it will convey it. moreover, a length measurement roller pair — when it comes to a nip condition, 15 is followed 
and rotated to the color thermographic recording paper 17. Thereby, whenever the color thermographic 
recording paper 17 is sent fixed length, a length measurement roller carries out fixed include-angle rotation, and 
a rotary encoder 22 generates one encoding pulse at a time. This encoding pulse is sent to a counter 75, and this 
counter 75 increments counted value 11 1" every, whenever one encoding pulse is inputted. 
[0038] The color thermographic recording paper 17 turns between platen rollers 31 to conveyance roller pair 39 
as a connoisseur with the thermal head 34 for yellow of an evacuation location, and is conveyed. And if 
positioning mark 17b of the 1st area PS which exists at the tip of the color thermographic recording paper 17 
reaches a mark sensor 42, a mark detection signal will be sent to a system controller 60 from a mark sensor 42. 
[0039] after a system controller 60 receives a mark detection signal — the tip of the color thermographic 
recording paper 17 — a conveyance roller pair — if it amounts to 39 — a conveyance roller pair 39 is changed 
into a nip condition. Moreover, the thermal head 34 for yellow is moved to a pressure-welding location through 
the print control section 62, and the pressure welding of the heater element 34a is carried out to the color 
thermographic recording paper 17. in addition, the tip of the color thermographic recording paper 17 ~ a 
conveyance roller pair — it is judged whether it amounted to 39 because count the number of the driving pulse 
sent to the driver unit 63 from the time of receiving a mark detection signal and a system controller 60 measures 
the feed per revolution of the color thermographic recording paper 17. Moreover, decision of the no which 
reached the thermal head 34 for yellow also has the same tip of the record area PA. furthermore, the feed roller 
pair from the time of whether the color thermographic recording paper having arrived at the location's of a 
thermal head 34 detecting positioning mark 17b by the mark sensor 42 or a sensor 16 detecting the tip of the 
color thermographic recording paper 17 — it is detectable with the number of the driving pulse sent to the 
rotation 72 of 12 or tension adjustment roller pair 16, i.e., a driver, and the driver 73. Therefore, the timing 
which carries out a pressure welding may determine a thermal head 34 based on this. 
[0040] Moreover, after the thermal head 34 for yellow moves to a pressure- welding location, a system 
controller 60 curtains for a controller 78, and sends directions of formation, a controller 78 rotates pulse motors 
20 and 21 through a driver 73 more quickly than a predetermined rate — making — temporary — a tension 
adjustment roller pair — the color thermographic recording paper 17 is conveyed by 16 more quickly than a 
predetermined bearer rate, thereby — a conveyance roller pair — 39 and a tension adjustment roller pair — the 
bearer rate by 16 — a difference — being generated — the thermal head 34 for yellow, and a tension adjustment 
roller pair — sag is formed between 16. after [ thus, ] forming sag — a feed roller pair — 12 and a tension 
adjustment roller pair — the rotational speed of 16 is returned to a predetermined value. 
[0041] thus, the feed section 10 ~ the thermal head 34 for yellow, and a tension adjustment roller pair — the 
color thermographic recording paper 17 between 16 — sag — forming — a tension — losing ~ a feed roller pair — 
12 and a tension adjustment roller pair — a tension is given to the color thermographic recording paper 17 
between 16. 

[0042] A system controller 60 directs the recording start of a yellow image to the print control section 62, if the 
tip of the record area PA of the 1st area PS arrives at the location of the thermal head for yellow. The print 
control 62 drives the thermal head 34 for yellow, and records the yellow image of one line at a time on the first 
record area PA. After record termination of this yellow image, a mark sensor is detected in positioning mark 
17b of the 2nd area PS. And if the tip of the record area PA of this 2nd area PS arrives at the location of the 
thermal head 34 for yellow, the recording start of a yellow image will be directed to the print control section 62, 
and the yellow image of one line will be recorded at a time on the 2nd record area PA. A yellow image is 
recorded on the record area PA of the 3rd henceforth similarly hereafter. 

[0043] the part of the color thermographic recording paper 17 with which the yellow image was recorded — a 
conveyance roller pair — if it is conveyed by 39 and the optical fixing assembly 37 for yellow is reached, the 
420nm ultraviolet rays emitted from ultraviolet ray lamp 37a will be irradiated. Thereby, the coloring capacity 
which remained in the yellow sensible-heat coloring layer disappears. The part of the color thermographic 
recording paper 17 by which optical fixing was carried out is conveyed towards the thermal head 35 for 
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Magentas next. 

[0044] the color thermographic recording paper 17 ~ between the thermal head 35 for Magentas of an 
evacuation location, and platen rollers 32 — passing — a conveyance roller pair — after it is conveyed towards 40 
and positioning mark 17b of the 1st area PS reaches a mark sensor 43, the thermal head 35 for Magentas moves 
to a pressure- welding location like the thermal head 34 for yellow — having — ** — a conveyance roller pair — it 
changes 40 into a nip condition. Then, if the tip of the record area PA of the 1st area PS arrives at the location of 
the thermal head 35 for Magentas, as it laps with a yellow image, the Magenta image of one line will be 
recorded at a time. And the Magenta image of one line is recorded at a time on the record area PA of the 2nd 
henceforth like the above after record termination of this Magenta image. 

[0045] the part of the color thermographic recording paper 17 with which the Magenta image was recorded — a 
conveyance roller pair — if it is conveyed by 40 and the optical fixing assembly 38 for Magentas is reached, the 
365nm ultraviolet rays emitted from ultraviolet ray lamp 38a will be irradiated. Thereby, the coloring capacity 
which remained in the Magenta sensible-heat coloring layer disappears. The part of the color thermographic 
recording paper 17 by which optical fixing was carried out is conveyed towards the thermal head 36 for 
cyanogen next. 

[0046] the color thermographic recording paper 17 — between the thermal head 36 for cyanogen of an 
evacuation location, and platen rollers 33 — passing — a conveyance roller pair — it is conveyed towards 41 and 
the thermal head 36 for Magentas moves to a pressure-welding location in the same procedure as the above — 
having — a conveyance roller pair — it changes 41 into a nip condition. Then, as it laps with a yellow image and 
a Magenta image, the cyanogen image of one line is recorded at a time, and the part by which the cyanogen 
image of one line was recorded at a time on the record area PA of the 2nd henceforth, and the color picture was 
recorded by three colors like the above after record termination of the cyanogen image to this 1st record area 
PA ~ a conveyance roller pair — it is conveyed by 41 towards a delivery unit 50. 

[0047] the color thermographic recording paper 17 with which the color picture of three colors was recorded — 
the conveyance roller pair of a nip discharge condition — 51 — passing — the delivery roller pair of a nip 
discharge condition ~ it is conveyed towards 54. And if the first positioning mark 17b, i.e., positioning mark 
17b corresponding to the 1st area PS, reaches a mark sensor 52, a mark detection signal will be sent to the 
delivery control section 64 from a mark sensor 52. 

[0048] if the delivery control section 64 receives this first mark detection signal, while rotating pulse motors 55 
and 57 — a conveyance roller pair ~ 51 is changed into a nip condition, furthermore, the number of the driving 
pulse which sends the delivery control section 64 to a pulse motor 55 — counting a conveyance roller pair — 
the feed per revolution of the color thermographic recording paper 17 by 51 — measuring — the tip of the color 
thermographic recording paper 17 — a delivery roller pair — if it judges that it amounted to 54 — a delivery 
roller pair — 54 is changed into a nip condition, since this delivery roller pair 54 conveys the color 
thermographic recording paper 17 quickly slightly rather than a predetermined bearer rate by the pulse motor 57 
— a conveyance roller pair — 5 1 and a delivery roller pair — a tension arises into the part of the color 
thermographic recording paper 17 between 54. this time — a delivery roller pair — since the magnitude of a 
tension does not become larger than fixed according to an operation of the friction clutch connected with 54 — a 
conveyance roller pair — the upstream color thermographic recording paper 17 is not pulled by the delivery 
roller 54 towards the direction of a lower stream of a river rather than 51 

[0049] Thus, by the delivery unit 50, where a tension is given by delivery roller pair 54 as conveyance roller 
pair 51, the color thermographic recording paper 17 is conveyed. And if the following positioning mark 17b, 
i.e., positioning mark 17b of the 2nd area PS, is detected by the mark sensor 52, the delivery control section 64 
will drive a pulse motor 56, and will operate the delivery side cutter style 53. Thereby, the cutting edge of the 
delivery side cutter style 53 moves crosswise [ of the color thermographic recording paper 17 ], and the color 
thermographic recording paper 17 is cut by the cut projected line LC between the 1st area PS and the 2nd area 
PS. thus, the 1st separated sheet - a delivery roller pair - paper is delivered by 54 from the delivery opening 
58. 

[0050] after this delivery - a delivery roller pair - the nip discharge condition of 54 is carried out — having - 
the tip of the color thermographic recording paper 17 after cutting - a delivery roller pair - if it amounts to 54, 
it will be in a nip condition again. Similarly hereafter, the delivery side cutter style 53 operates [ a mark sensor 
52 ] positioning mark 17b for every detection, and the color thermographic recording paper 17 is separated for 
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every area PS, and paper is deWered to it from the delivery opening 58 as each record sheet. 
[0051] On the other hand, while recording the color picture as mentioned above, the feed per revolution of the 
color thermographic recording paper 17 has counted as counted value of a counter 75. If the cutter control 
circuit 76 detects that paper was fed by desired print number of sheets from the counted value of this counter 
75, after stopping pulse motors 20 and 21, it will rotate a pulse motor 23 through a driver 74, and will operate 
the upstream cutter style 14. 

[0052] Actuation of the besides style side cutter style 14 cuts the color thermographic recording paper 17 on the 
cut projected line LC of the back end of the last area PS. this time — the color thermographic recording paper 17 
of the location of the upstream cutter style 14 — a feed roller pair — 12 and a tension adjustment roller pair — 
since the tension is given by 16, the cut projected line LC top can be correctly cut easily by cutting-edge 14c. 
[0053] At the time of actuation of the upstream cutter style 14, since the color thermographic recording paper 
17 is pushed by cutting-edge 14a, a conveyance load is changed. For this reason, although bearer rates are few, 
since it changes, the heat energy (mJ/mm2) given to the color thermographic recording paper 17 is changed, and 
concentration nonuniformity occurs. Moreover, if a feed per revolution changes a lot, the inconvenient 
phenomenon in which the record location of Rhine shifts will arise. 

[0054] however — this feed section 10 — a tension adjustment roller pair — since the color thermographic 
recording paper 17 is slacked between 16 and the thermal head 34 for yellow, fluctuation of a conveyance load 
does not get across to a platen roller 31 Therefore, in the thermal head 34 for yellow, concentration 
nonuniformity does not occur at the time of cutting, or the record location of Rhine does not shift to the yellow 
image under record at it. 

[0055] after actuation of the upstream cutter style 14 — a pulse motor 21 — again — rotating — a tension 
adjustment roller pair — 16 is rotated, the back end part of the separated color thermographic recording paper 17 
is sent to the Records Department 30, and a color picture is recorded on the record area PA like the above. And 
the coloring capacity of the part of a color thermographic recording paper for this image not to be recorded does 
not disappear with the ultraviolet ray lamp which the part of the color thermographic recording paper 17 with 
which an image is not recorded during one print is not sent to the Records Department 30, and was prepared for 
the Records Department 30. Moreover, since the part of the color thermographic recording paper 17 with which 
an image is not recorded is not left while it is not pulled out from the gas conditioning area AH and had been 
pulled out to near delivery opening to the next print sequence, it can lose un-arranging [ that coloring 
concentration will change by change of a color thermographic recording paper of the humidity for a point ]. 
[0056] The example shown in drawing 5 shows the example of the feed section which measured the feed per 
revolution of a color thermographic recording paper by counting a positioning mark. In addition, except the part 
explained below, it is the same as the above-mentioned operation gestalt, and a same sign is attached and 
explained to the same thing. As this positioning mark, the linea nigra, a hole, etc. are used and it is prepared at 
the time of manufacture of a color thermographic recording paper. 

[0057] The mark sensor 80 is arranged near the upstream of the upstream cutter style 14. This mark sensor 80 is 
arranged on the location which detects positioning mark 17b, when the cut projected line LC of the color 
thermographic recording paper 17 reaches cutting-edge 14c of the upstream cutter style 14. If a mark sensor 80 
stands face to face against a positioning mark, a mark detection pulse will be sent to a counter 81. This counter 
81 increments counted value "1" every, whenever a mark detection pulse is inputted, while being reset at the 
time of feed initiation and setting that counted value to "0." If only "1" becomes large, it will operate the 
upstream cutter style 14 through a driver 74, and a counter value cuts the color thermographic recording paper 
17 from print number of sheets. 

[0058] Moreover, drawing 6 shows the example which measured the feed per revolution of a color 
thermographic recording paper from the number of a positioning mark, and the number of the driving pulse for 
rotating a feed roller pair. In addition, except the part explained below, it is the same as the first operation 
gestalt, and a same sign is attached and explained to the same thing. Moreover, like the above-mentioned 
operation gestalt, as a positioning mark, the linea nigra, a hole, etc. are used and it is prepared at the time of 
manufacture of a color thermographic recording paper. 

[0059] While being reset at the time of feed initiation and setting the counted value Kl to "0", the marker 
counter 90 is the detecting signal generated whenever the mark sensor 42 arranged on the lower stream of a 
river of the thermal head 34 for yellow detects positioning mark 17b, and increments the counted value Kl "1" 
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l^P^nt to a comparator 91, and is compared^^ 



every. This counted value Kl i^ent to a comparator 91, and is compared with the print number of sheets set up 
by control-panel 60a from a controller 78 with the comparator 91. And when such print number of sheets and 
counted value Kl are in agreement, a reset signal is sent to pulse count 92 from a comparator 91. 
[0060] Although an impulse counter 92 counts the number of the driving pulse sent out to a driver 72 from a 
controller 78 as counted value K2, if the reset signal from a comparator 90 is inputted, the counted value K2 
will be reset by "0", and it will count the number of a driving pulse again. Feed roller pair 12 carries out fixed 
include-angle rotation by one driving pulse, and sends the color thermographic recording paper 17 in fixed 
length, therefore, the feed roller pair from the time of positioning mark 17b at the tip of the last area PS being 
detected by the mark sensor 42 when an impulse counter 92 counts the number of the driving pulse from the 
time of an impulse counter 92 being reset — the feed per revolution of the color thermographic recording paper 
17 by 12 is measured. 

[0061] The number of the driving pulse which will be sent out to the required driver 72 from the time of 
positioning mark 17b at the tip which is the area PS of the time of an impulse counter 92 being reset, i.e., the 
last, arriving at the location of a mark sensor 42 by the time the cut projected line LC of the back end of the area 
PS of this last arrives at the location of the upstream cutter style 14 is memorized as a value K3 by ROM92a. 
here — a mark sensor 42 and a feed roller pair — the time of positioning mark 17b at the tip of the last area PS 
being in the location of a mark sensor 42, since the die length L2 of the color thermographic recording paper 17 
between 12 is fixed and it understands beforehand ~ the cut projected line LC of the back end of the area PS of 
this last ~ the location of the cutter style 14 ~ a feed roller pair — the die length L3 of the color thermographic 
recording paper 17 required to send by 12 is known, and this die length L3 — a feed roller pair — the number of 
the driving pulse to the driver 72 required to feed paper by 12 is memorized by ROM92a as a value K3. 
[0062] An impulse counter 92 reads a value K3 from ROM92a at the time of the input of a reset signal. And 
coincidence of counted value K2 and the value K3 of ROM92a generates a count-up signal, this count-up signal 
— a controller 78 — a feed roller pair — suspending rotation of 12, the cutter control circuit 76 operates the 
upstream cutter style 14, and cuts the color thermographic recording paper 17. Thus, even if it measures the 
amount of sends of the color thermographic recording paper 17, the cut projected line LC of the back end of the 
area PS of the print number-of-sheets last can cut the color thermographic recording paper 17. 
[0063] In the above-mentioned operation gestalt, after a mark sensor 42 detects positioning mark 17b of the last 
area PS, the actuation timing of the upstream cutter style 14 is decided at counting the number of a driving 
pulse, but after a mark sensor 42 detects positioning mark 17b of the last area PS, the feed per revolution of the 
color thermographic recording paper 17 may be measured by the same length measurement roller pair and same 
rotary encoder as the first operation gestalt. moreover, a feed roller pair — only the number of driving pulses for 
rotating 12 may be counted from the time of feeding, the feed per revolution of the color thermographic 
recording paper 17 may be measured, and the actuation timing of the upstream cutter style 14 may be decided 
based on this. 

[0064] With each above-mentioned operation gestalt, the cutting edge extended crosswise [ of a color 
thermographic recording paper ] although it was made to move crosswise [ of a color thermographic recording 
paper ] and the cutting edge of a cutter style was cut may be formed in conveyance way a top and the bottom, 
and a color thermographic recording paper may be cut by moving this up and down. 
[0065] Moreover, although the same image is continuously printed with each above-mentioned operation 
gestalt, you may print one different image at a time. Moreover, although example ****** explanation of the 
conveyance way was given the bottom with each above-mentioned operation gestalt at the shape of a straight 
line, about a conveyance way, you may make it circular and may be the shape for example, of U character, or 
the color thermal printer which allotted three thermal heads to the perimeter of one platen drum further. 
[0066] 

[Effect of the Invention] As explained above, according to the color thermal printer of this invention, a color 
thermographic recording paper is pulled out from a recording paper roll. When recording a color picture 
continuously by 3 head one-pass method, and the feed per revolution of a color thermographic recording paper 
is measured and paper is fed by the number of sheets by which a continuation print is carried out, with the 
upstream cutter arranged at the upstream of the Records Department Since it was made to cut, the part of the 
color thermographic recording paper with which an image is not recorded during one print is not sent even to 
the Records Department. Therefore, the coloring capacity of the part of a color thermographic recording paper 
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for this image not to be recoraKFdoes not disappear with the ultraviolet ra^amp prepared for the Records 
Department. And since it is not left while the color thermographic recording paper was pulled out from the area 
by which gas conditioning was carried out or had been pulled out to near delivery opening to the next print 
sequence, it can lose un-arranging [ that coloring concentration will change by change of a color thermographic 
recording paper of the humidity for a point ]. Consequently, on a next print, since it can be used from the tip of 
a color thermographic recording paper, the futility of a color thermographic recording paper can be lost. 
[0067] Moreover, since the tension adjustment roller pair was prepared between a feed roller pair and the 1st 
thermal head, the conveyance load effect at the time of cutting gets across to the 1st thermal head, and stripe- 
like concentration nonuniformity does not occur. 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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eo^ti 0E$WifiigW)7-7 1 7 ba*fe3irc^ 

wmwj $>7~<?fflmizmm2ix&. z<vimd&>-? 

=3roTV^. =5ri3, &MSW>^-^ 1 7b£#»/ 
iSLC±(c:gHXt>J:>r\ ^aco-ffl-^-v 
/K7H3 4T. in- coA— $.W±At LXs£»t 
Xi>Jzl\ 

[OO15]01tc^-r.J:dtc. Jg«E--if y^xi Hi, 
^T-^^^l?^ 1 ?*^*^^^^! 1 b*< 
m^nxtJO. C<0i*aiOl 1 bli, (S^r 

^ftl^-S^fc. MffiDl 1 b5r^SLT^<OfSASr 
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jgBrU ISft^m l^g^ED-/H7a^g M 4 b£K9ff*t£;ftj«g 1 4 c bfrt>mtfiZtlX^ 

mzfeL l&ffia-^^l 2*1 i&fcP 1 1 b<0 & 0 — J^r-y 1 4 all 'nVI^^-^2 3^398? 

iSBlz&2iiX&*). JVUX*:-?2 0Z'®&ZtL. IB *iT**9. 'NVl^e-^2 3#gl«gt-&<r 0. 75 

l§«o-^ 1 7 7-H§g&ffig|« 1 7 £31 # ffi L 14c^ ^-^IBHaE 1 7 <7>mjffolz&mLT . 1 

ix^iiS^UrAH^cffi^ftTV^. 17£flJBrr&,> =Sr*5. ±^{B^y;? 1 4£f3SxU T 

[00 16] ^y^ 3 >-^n-^*ti 6ii. — **<Oo AHrt^ELTfciv^ 
-7<0 3 £>Ji{ffl#e>^o~7T\ TM&'VUX*:-? [0 02 1] 01(^^0:3^. iB£§SB3 0ll 

2 1tz£^Z®&Ztl&**yx?>v—ylZ%:->X& 10 3 1—3 3, >f Jco— ffl-?-— v/l^v y K 3 4 . 
0. ev^o-^#J:Ti&LT. #7-m&§Sm&17 ^>-*fli^-v/I^y K 3 5 , S/7yfflt-v;l^7 

^7r»U:-77B K36, A tt-mft£m&3 7 , v-fcfv^JIBlse&S 

l&4^h(;:«9»£^*U>* 38, Md-7»3 9-4 1 , v-^-irVlM 2— 4 

[0017] fyy 3 yi^o-7Si 6ti ±mm* 4m*t>m&ztix^z. 

*y ?«iig 1 4 T'^ 7-Hggae£§SS 1 7 SrOTr L^T< [0022] 77x^0-7 31-3311 ffi^t^ 

S*rtf>fcr. *^to-^*ti 2tc0SO^^^H>-$~^ oTS^HPiTffiSS^ ^77^0^7 3 1-3 

^ffiofch*>^. wmmz$i&z>#7--m®§e§mi i 3^r&rr^j:3^tT. ^o-jBif-v/i^y K3 

cO^mMO^^ J: oT^ 4, v-fe'V^jmr-vA^y K3 5, yT^fflt^ 
^£#V\fc3fc^£fc#>lc. -T^uHB^—vn^y K K3 6#Kg£;ft,T^&„ *ifc v ?tt3 9 

34fc«:*7-S|gittl 7«^§^^ 20 -4 111 #77^0-73 1- 3 3^TSSfflI(Ciia 

$*Vti3>K A;^t-^4 7-4 9(cJ;->tf iifti 
[00 18] Tyissy^n-^ttl 6*1 *&ffio- «Md-7S3 9-4 1I1 — HOD- 

7*fl 2*^^7-^^ffil 7^KiS$^^- 7^3*>±fflI^V^a-7*rftO. T»'^r^7X^ 

3: 9. ^OT^c^t^ii^^V^l 6 Vo-^T'&oT. ^7-S^^£l 7<?)5£ag#-e<D 

at*7-IS^ail 7<o^SS!Sii3t^^ fit^Lfc^:eyfn^7^i$^it~77l)tl 

3 yMSa-7« 1 6*1 7'j;y 3 ^7 -/flS^ [0023] #^-v/^-y H 3 4— 3 6^TfflCli. 
*U *>o*&«u-7*tl 2J:0*>ffi*Hc^V^agT'l5l ^0^^^±^3lE^|6| (#7~mmm*&<7)®Jj 
iR-T* „ d/tfcri 0 . ft«n-7W 1 2 1^)^. —fe ft) \z?4 >mzWM 2 tiX: miM^T U A 3 4 a , 3 
Ot^S/h >#ffi^ix. >fxn-fflt-7;K 7 Kh<7) 30 5a, 3 6 a^fg^^flT^^o ^t-V^ 7 K34 
^ffi*^c^^^*gg«^ix^. —3 6*1 1 7>f v^IB^&fc#>fc:. 

[0019] fein-7»l 2 fcf^y 3 >^n-7 lSt^7W34a, 35a, 36a^7-^S 

*fl6£tf>fa*;:*l IS^y^xi l*>^|^ai$tut ^«17^^L^BESfl[Mh. *7-MSS«17 

jgiSfBiasi 7(rz&tmm-&mg:v~7ni sum* -mmzmm-z^izi*^ #u--v/i^y K3 4— 3 

ivcv^ 0 ^^aJSa-^l 5*1 — *f<7)u-7<7)3 6*1 ^T'J vhco^&^^JESiiS^i&Six. 

-^2 2^^^/iXrfflga-7^5:oTV^ w o-^ ft& 0 

•Jxy3-^2 2ll - 7 Jg0g-r h n [0024] 77fVD-7 3 1 *:8B2£o-7*t3 9 

JC. ^*>^7-^^8El 7^5&S*/?>;fi&4* 40 ^W±v-^-fe>^4 2^'ESiiTV^. R«K:L 

1 m<7)^>a- V'VV**W£th . aSo~7«l r7xVo-7 3 2tflBHu-7^4 0fc^S^lX 

5<1 r>y3^n-7Sl 6h3SC, ^7-@ 77fyn-7 3 3 h^n-7^4 1 h^l^Wiv- 

ffe^ttl 7(^3g^^$^^-^rm«t®^ n^t4 3, 4 4^§ilT^^o £*LA>OV-?-fc 

J>o. f yyg^wiD^Jti 6^~77m^ >t4 2- 44(4. tv-mmtfmi 7coismm>^ 

t£iz^ ztitm mzto&u- y tfTJTlz&W) ZtiTX -9 1 7b««. ^<n&W&&r?—9 1 7b(cj: 

7— S£*I2^8S1 7*—*v7 0 ~th 0 ^T. #1^— K34— 3 6^T y^^yco^ 

[0020] ±g£«#-y:*fi8«§14ll igxUTAH >f ^V^h. IB^t&0^>f ^ >^^Jffl)$K^. 

OSft (T^iS) MBlSiMTfcD. 03(c*fJ:5^. [002 5] >f *y K 3 4 h 

mms&to^mizm z ntz 2107- y 1 4 a t . «rtL^> ffl^-vy^^ h 3 5 tcomziz^ a xp-ffl^Kts 

CO^—U 1 4 alC&lt£*Ut^Uh 1 4 b ZOy<jV 50 37*W$tt % V-ifV^ffl^-v/l^ y K3 5h^T>- 
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mv--?n^v H 3 6 tcofflizli. -e-tf y?m%fem& ~7 4 b . 7 5b. i]-/ 9Wm®kl 6 b . o 

3 8*«ii$<xT^S. -fxa-ffl3K^S3 7Ji, 3&5fc -7y7hTO77t. Clix^^ffll^-Sn^ho-^ 

t-?j!M2 0nm<7M:£o-ffi^l48£;&ffi^S^ 7 8^fca>£>Jfj£$*rC^&. F?-f/'C7 2l4. 3» 

S5y737afc7yrA^37bkA>^0. V-fe* o-^7 8a»&^^\VI^.#A7j;**U Z<T>m^VUX 

>?m%&M&3 8»4. 3&3£t:-?#3 6 5 nmcOV-b' ^ATJttK'WX*:-* 2 0A*1 Xx yT^>lsI«-r 

>^mwmi:WL^ithwm^^y3SaLb^y^ s. *lt. ^x*-*2o#ix7^yT0$6-r&$5 

■>X38btK^I>. {c. J&ffio— 5*tl 2<7)Jf-v7-X^vn-5*s— 

[0026] ESSP3 0«0TS[{c:«. #«S?5 0**5I;S -ToIsieSixS. #*7>^75{4. MRd-5«15»C 

*rO>*. 8J8ESB5 014. j«S*o-7*t4 lirt><OSM SfeSWin-^ 'Jx>3-^2 2 fr^xya-HA- 
8r<7)# 1 7 5 8 tzftllXxk&m 10 /L-XtfATJ S*U ATI SilrtrJO-a- KW^O«t 

i*o-^*f51i:. taB8W>v-^ 1 7b£-8lii{-rs-? tf^FLT. -5"<7)^'>Vh«S-j5fy^$!l«lHlSS7 6fcl 

-7*^5 2 i:. -?-?-fe:^5 2<0&ailS*&gfcr i*£„ ^v^WfflHsIg&7 6«. gf/^6 0aT^ 

xr^-mms&mi 7*%9m>'-hn stutry^htsda^x^Aa^hu-^eo, 

t«»rrSSt«HII* y^®lt5 3fc. ZCOWSiZtltim hn-77 8^lt-b7h3tl > .rtf>#«?^U:*gCfc 

^-h£3^P58£M£SE«o-7*J54i:;&»£>18 *>*»?7 5<r>ij^-yYmr-^thb. Y=?4*7 4 

fi&tCZ^h. V-^-fe>^5 2i:#W6ffl* y^««5 fc^-l/COkX*— * 2 3 SrSEgrfS . 
3fc<0SOSI@{i. -?—7*:yy5 2lZ{ammt>-?— 7 [0030] K7-f^7 3H 3yhn-778H^) 

1 7 baWSLT^SBffc:. SHSffl!* >y *fl8fiS5 3 l=i MJgfl^-fc KSrfl^i #AJj2tL. Zcom&m^rtfXJj 

S. tSln- 7 S5 1, mm* ??Wm'5 3, 3K£u 20 2l£IIHE§-lM>. t^^h ^figo-r? 

-5**5 4<4. «i«vw^«-* 5 5 . 5 6. 5 7 ttl 6li. mfe<mmmmXJl±Zii.J:*)i>m^mgT® 

tci-^TSSSSixS. St«ffll^ y^a«5 3»4. ±.mm KSixS. 0-^7 Mg«7 7(4. yi^y* K«ft>& 

[0027] »f«o-7^54{i. «JBr$iT7t«- 2*1 6cot>-^-u-7i:. mgo-7**l 5<7>MEu- 

IB^^-hS-S^-rSffitc. S£*a-5>#5 1fc#Rgo 5 1 ^StTS . ^tifcriO. #o-9*ri5, 16£ 

-^54i0H^7-^E^«l 7c7)U^(cJS^ — vT^fc — ?:Tflrarafcfc:a9JA£&. 

-rv^a^s-^. t/v-tms&smi 7£imL*rr [003 1] yvyhmm^e2i±. ^~9b*j±ba> 

< LT^S. ZCOlZib. MtH. «Bfto-9*f5 4{4. £>fi§j££*Ut^ v FT yTr^VtSfiti:. «-UB*o-^ 

8S*n-7«5 1 i<5feffi*>fc:^V^aKTIslC$^Si: 2t3 9~4 lcOo-5^7 MSJgfc. 

fctK. ^X*-^5 7i:coSfcr7»J^>'3>'^7 / 30 WUfcO 3 -feOB^Ix— ^ £i2Srt" hX^: l J ATf^ F F 

^5-^IB^l 7(~— ^JaJL^|o5MO*3&»*fPffl^- -?*>~9-4 2— 4 4 ^aj^mtcS-^^T . ^-V^ 

sfc. 7>j^i'3>'?77fct^o*'mu-c, srs ^yF3 4~3 6$-ff«<aa^^i4iSjSfi[i:tc^i6$-fr 

o-7«5 4<O0^KSr«Ii.SC:t{c:J:'y, — 5&tf>7- 5fcfct>(C. «B*u-7**39~4 1 = 

it. fl£*o-7*t5 1 fc^-^&fSiilSl 7 fccOST 214. ^ y F F^'fVN'T'^fecOHfil-f-^tClEtT^ 

•r-^Oj&^^-rSClt^V^dtc^^^TV^. 3. — v/l^s-/ K3 4~3 6<0=8^Hfc^^Sa!jL. #fe<0 

fc. ffiiHo-5M5 1 i:ffi3So-7*t4 1 h^StJtS H«£ 1=7 4 >~?-07<dMrth. WMrt^ coBm^H® 

*£}gj£LT. iB^«f^7-^^i«El 7^*TSEt x-^J4. BKOiiittT^^Ufc^jiin^. 
(6lttT5l-55S^iT.S«Ii;* i ^:V^J:d*c-rS. 40 [0 0 3 2 ] F7^^7 h 6 314. ^fM.ay h 

[00 28] H4tci3V^T. ^fA3>-hD-760 o— 5*>^ga^ ^x*«A* Six. 

^8S$iJfflISS6 1. r»J>-h©JffllgP6 2, Y=74'<3- *-?4 7—4 9 ^»L. mkn-^M3 9~4 1 * 

— >y 1-63, Jfcffi$WSP6 4 $rm^cO>—^^XT*iJffll Bf^oaJST'lHlSES^S . 

•tZ>. ^yXfAnyhn-^eOtll rilvFX [ 0 0 3 3 ] ffig&m%l64\±. ffiiHn— 1 , m 

■*-Sa^^-^i(Bi.fcS^/t^6 0 a*^^$iiT 0»i-&D-7y7 FSHS. ^</Wt-^ 5 5-5 7 

2coeiaie^»ca-^v%T©ifflii-S3>Fa-^*»4.fii 

[0029] 1 (4. i&as? 1 oco#/wx ^$*ltv^. 

t-^20, 21. 2 35rs»rr-i.3ti6<oK7-f>'N*7 2 50 [ o o 34 ] mz±mmfR(oi^miZ'o\^mmr&. ib 
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gpt-b yh-rs. mzmmtzm^x. t^-mmm 

[0 0 3 51 tfCtC. Sf^^;P6 0aiOTy>h^.^— 

3 7. VHf>^ffl3tS«S3 8?:^UtTSHi:-&i:i: i £>fcr. 
H7-f y h 6 3£-ftL,X'VlsA*:—?4 7~4 9 

[00361 icot^E<?D^t:J:0. 3yho-578 
fcL H5-fA7 2. 7 3iSr^-L-C>"Cyl,x ; E-^2 0. 2 
l£**i^h.lIH£$-£S. /^px*— ^ 2 OcDEHECJ: 
0. &*£a-5>*tl 2t0^^rx^>-o-5*»*lHlKb 

Citt-y7-$n/v:*7-^@E^a£l7^^T 
tim#Mcr>mM:t>—^ii 1 5«l?rI-)T, -77»i 

S. -€-LT. 7tfD5fe3g*J-b>-+ri 6 

atltSt, i«-tr>~Fl 6 a*^5t^»f^*«3 

5feS«!»S#S-S{tIRS t.*'7V^75iO^'7yhtt 
£ ro j C'J-fe7MT*>f>. o— 7~/7hWffi7 7$: 

[0 0 37 J 614. 
7X^^0-7^^*- ^2 HcioTlsJfeSfi-C 

wg,*^ - y ymmiztc ztx? -mm&m& 1 7£ 

■i iD-fflt--?;lA7 H 3 4 tc|6|{mK*-r s . ± 
it. 5«. ^yrrtfjgk&Sk*^— m 

M6ES*£l7tfiEi&LTIlIte^-S. ^ixtciiO. #9- 

^^ati7*j-^^i^s«fc. ago-7#- 

5£ftJ^laIteLT. o-^'Jiya- ^2 2*»'3C>n— Y 
7 5 lei* £>*U ;^-)y^7 5li. H!tf>x 

[00381 x^-msmmi 7«. nai^i 

u— ffl-tf-— -y K 3 4 k . r7fVD-7 3 1 <0S 
5riloTaBHa-^3 9fc:[fil»tTffiillS^S. *L 

*5-^a^l7<7)5fe^tC&&^l#S<?)J:'J 
TP S«W>V-? 1 7 b#-?-;7-fe:>-^4 2tCji 
-TSfc. V-7-b^4 2*>/t>-e-^ei{i5fi^*»*^Xx 
A 3 V h 0-7 6 0 (2iH4>tiS . 



(6) ^S^F9-174899 

1 0 

[0 03 91 yXfAnyho- 76 0tt. V— ?1fcaj 

ffij*o-7*r3 9Kj§-r£i:. iSMa-7Jt3 9$:^ y 
^«St=-T&. *3t. 7-'J>-hSIfflia6 2&^LT>f J: 
u-Wtf--~?)V^v H 34 £^&s:Cf?i&£-£T. % 
Mf34a^7-!^^8617tMtS. & 
fc. 7tf>5M*^|o-^3 9t= 

Y=7* Y 6 3 tc3MS®»>'f/t'X<0ffla£*'»' 
10 M.T#9-Jgf!fcieil8El 7<OiM0a&^^A3>-h 
a-^6 0^Sl^rsc:fcT¥9Br^S. *fc, ie^c 
y T P AcoSfcSAH xo-ffltf- v/lxs -/ K 34 1=31 L 

A^-V/U'v y K 3 4 Ofigfcii L>t*>S/>li. 
-fe>~*f4 2(cl &&SS)W>v- ^ 1 7 b £8!*irf & c: 

mm L^Ai)^<mmo-^n i2t,L.<iifvj/ 3 

6W0gS. ^i3t>K9^>'N*7 2t> 
L < « H =? 4 > < 7 3 fc i* o fcga&y "f/^<35<lStc J: T 
20 t^fcrrs <I k h . L^'ot . v;l^ y H 

[00401 ^^. «fA3yhn-760li. -foe 
u-ffl-f-vA^-y K 3 4*5£ESeSt^i!l L/S^t. 

7 7 8t:fcS^«i7)Jg^Sri*S„ rjvho 
— 778Ji. K5-fyN*7 3$r^>LTv^X^&— y»20. 

2 1 zmfeommi. o t^<isi^§ii-T. -^t^^ 

30 7Jt39tf>ya VPSEa— 5»1 6 ttiS^iSS 
SCH^tl:, -fin-ffit-v/Ky H 3 4 fc-f^ 
a y^o-7^1 6 k<JDStC7t.5**q»«?n-S. c: 

2 k =r>^ a >m&u-^tt 1 6 <7)lHl®«g*5I5f^M 

[004 1 1 ^cOidtLT. l^ffiSl 0l±. -^XD- 
my—-?/^-/ F34tfV>-3 y^a-7^1 6<0 
W)*7-^i^£l 7tfcl.^MLtfyy a 
^Sr=5r<L-. teaD-7Wl 2tf^3^D-7 

[00421 i/XfA3>ho-760ll gl#B<0 
x'JTPS <7)E«tc DTP kcrtftmt* 3ta -ffl^-v 
;l^s.. y HcOttSfc^-Sk, yV>Yffl$m6 2lZ'(JC 
o-M«<0E^S&S:}i^rr6. 7Vyh$l&6 2{±. 
jco— flfj-?-— 7 H 3 4 Jrffii&L, in-Ii 

^i^E^xyjp aci 7>f yf^asts. 

>fxo-M®<7>IB^T»{^ m2#B<7*x'J7PSO 
fiLS^6v-^ 17b ^-fey^^ffi^iiS. 
50 LT. i£0^2#B<OiUTPS£7)iE^xyrPAc7)3fe 



1 1 

ag#H .xo-JH-tf-v;^ y F34 <7MWlzmt& t . 

tv> hmms^e 21^ ^.o-mmcommmk^m^^ 
*u >rxo-B^^2#a<oie^xuTPA^i 
>-r~?9mi$ti&. immmizLx. 3S3#gmi$<oiB 

gfcc y TPAW xu-W«#ffi»$*L.S . 

>f xo-ffli^fg3 7 tit-r & t . mtm? 3 7 

tiizX*). 4tt-!m3t&mizn',x^tift&mji& 
1 7cogfrJHi. v^'V^Jfr+r-vA^y H3 5fc|6HfC 

[0044] # 7-!gS&£ii*S 1 7(4. ii&tiHOV-fc' 
y^m^— V/l^-y H 3 5 fc . T9x>-0-9 3 2 COO 

^M^TiK^a-9«4 0fc:i»i{tT«i*$ix. S&l#B 
coxy TP ScoteSfefcV-? 1 7 b#V— ?-b>^4 
3 tejg Lfc&. >f in-fflt-?;K7 H 3 4 HtJH;: 

Zthtthlz. ffiiMo-7«4 0*«-yr*tSt=$^ 
S. <TS0f&. VHfV^-9---7/l^ yK3 50fiStlg 

1 #a cox ij r p scoffiifx y tp Aco5tffi*^rs 

y tp Aiz^yrwrntf 1 v a ya^smztih . 
[0045] vHf ytmwfismzixrz* ?-mmm 

tttl7cOSB#t±. 1Smv-7*l4 OtCtoTSSMSiX. 
V-hf > ?ffl5ft»2S 3 8 tcii^S i: . mtm? >T3 8 
a*^ftffi3<X3t36 5nmCO^tlgA5HgSf$tl.5. <I 

1 7<OgfcJH±. y7yffit-74Ay H 3 6fcl*l»T» 

[0046] # 9-!g£fefEli*S 1 714. iijg&8<O^T 
yfflt-V/K 7 K36fc. T77">U-733cOfa$- 

m->zwmv-7*t4 lirzwrzwmztL. ±mtmm 
xo-a®aw-t-^^H«tca5r«. <t 3 cc b 

T. ^TVH«^19-0-f-p|B^Six5. -f-LT. <I 
<0SiS 1 #B<0ia#§x y TP A^<O^T>Bf&OfEiiifcT 

at> Jbien^rLT. m2#ej.m^^«fcxyTPA 

5 0fcn&j{tTfflB*$*i.&. 

[00 4 7] 3feco*5-Hfib!pie»$ii/^7-^ 
ffilHSl 7J±. - yrM^«McoSiMo-7*t5 1 £il 
-oTx -y T»|^«®cOSRSo-5^ 5 4 fcrfiftTilK* £ 
tlh. -f-LT. &&J<OftS&*>-?-?l 7b. 



(7) SBf9-174899 

1 2 

^l#Bcoa:yTPSt:*riE-r-&fia^-7— ? l 7 b 

^-7m^m^ttmmffl®?&6 4 tzmt>n& , 

[0048] #HSiMffll&6 4»;i. £<OStJ<OV-;y-;&a} 
<f#££«-ffiS . -Kyk**— * 5 5.57 

aB*o-^W5 1S:- ynjt«(c-rs. $ 
£>C *ffi©lffll^6 4«. ^Xt-^5 5tSSi» 

^7-®^ie^l 7cDi* l y:ft£«!lstU 
10 7£05t3S* i SKt£o-^5 4tc^t^i:¥JBrrs 

jk j: o i>mMzm< a v-missm. 1 7 s-asi-r s a* 
-^iesa 1 7 cogp^tc^^^ 3 ^afcfe t s „ z<ot% 

Sffi6a-7^54fc:j^$<TJt7y^>'3>-^7'y 
■5-coifcPftliZjL 0, f^a ><o^:# ${4-^iSLht:^:^ 

^^Sbffi 1 7*^ffi^D-7 5 4 TTSEfrfafcfaftT^I 
[0049] ZCDXolzVX. %mM50TiiMmr3- 

®mmt>-?-9 17b, -T3r;fo^Sg2#a<Dxy TP S 
<OffiS^>v— ^ 1 7 b ^-b>~9-5 2T-^UJ$^ 
£iu #^£S9ffllgS6 4«. 5 6 £g[i&L 

T. StS£fi!l*-y^J8S5 3&fmi§-U:S. 
Sf«tra* «•/ ^18fi! 5 3 073*** 7 -^iffili«E 1 7<50«i 
*|6ltc:^ttLT. lgl#e<OxyTPSi:^2#BcOX 
30 yTPS«Dfa<0#-y hf^gLCT*5-^!^El 
7A*OTr?fiS. ^cOidtUT. «J9Ji£*utlfll# 
BcOv— h{4. «mo-5«5 4t:J:-5T»»EP5 8^ 

[00 50] ZCWmmz. SP«Ed-5«5 4{4. ^y 
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iHi, IB£ib&3 0£T'i*^6£fc*i:S:<. fE#&83 0 ^hfiK 2 1 LT^«7^h-rS*>\ 3^;^-^9 0i> 
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